Abstract⎯The Sm 2 Ge 2 O 7 and Eu 2 Ge 2 O 7 germanates have been prepared by solid-state reactions via multistep firing of stoichiometric mixtures of Sm 2 O 3 (Eu 2 O 3 ) and GeO 2 in air at temperatures from 1273 to 1473 K. The molar heat capacity of the samarium and europium germanates has been determined by differential scanning calorimetry in the range 350-1000 K and the C p (T) data have been used to evaluate their thermodynamic properties.
INTRODUCTION
Research interest in the R 2 Ge 2 O 7 (R = La-Lu, Sc, Y) rare-earth germanates has continued unabated for a long time [1] [2] [3] [4] [5] [6] [7] . Depending on the nature of the rare earth element, these compounds can be divided into four structural groups, according to their structure types: La-Pr, Nd-Gd, Tb-Lu, and Sc. Note that the architecture of the germanates of the light rare earths (La-Eu) contains two germanium island radicals: [Ge 3 O 10 ] triorthogroups and [GeO 4 ] isolated tetrahedra [1, 2] . According to Dem'yanets et al. [2] , with allowance for their specific structural features their general crystal-chemical formula should be written as R 4 4 ] exhibits a considerable weight loss due to GeO 2 sublimation. In their opinion, it is for this reason that data on the polymorphism of this compound are misinterpreted as evidence that is has a high-temperature polymorph-because of the formation of various decomposition products [8] . As pointed out by Jouhet-Vetter and Queyroux [8] , the lanthanum germanate readily decomposes to give well-known compounds (the apatite-like phase La 9 in lidded crucibles. The synthesis time and the amount of excess GeO 2 were chosen experimentally, by monitoring the phase composition of the resultant samples using X-ray diffraction on an X'Pert Pro MPD diffractometer (PANalytical, the Netherlands) with CoK α radiation. X-ray diffraction patterns were collected using a PIXcel fast detector (angular range 2θ = 10°-110°, scan step of 0.013°). Figure 1 presents the X-ray diffraction results for the synthesized phasepure compounds. Their lattice parameters were determined by profile fitting using the derivative difference minimization method [9] .
The heat capacity C p of the samarium and europium germanates was determined by differential scanning calorimetry using an STA 449 C Jupiter thermoanalytical system (Netzsch) and lidded platinum crucibles. The measurement procedure was described in detail elsewhere [10] . The experimental data were analyzed using the Netzsch Proteus Thermal Analysis software package and licensed Systat Sigma Plot 12 graphing software (Systat Software Inc, the United States). Table 1 compares the present X-ray diffraction data for Sm 2 Ge 2 O 7 and Eu 2 Ge 2 O 7 with those reported by other groups. It is worth noting that there is rather good agreement between the lattice parameters of the compounds obtained by us and those reported previously. Figure 2 illustrates the effect of temperature on the molar heat capacity of Sm 2 Ge 2 O 7 and Eu 2 Ge 2 O 7 in the range 350-1000 K. The C p of both germanates increases systematically with increasing temperature, with no extrema in the C p (T) curves. This can be interpreted as evidence that the germanates undergo no polymorphic transformations in the range 350-1000 K. The present heat capacity data are well represented by the Maier-Kelley equation: Using the temperature-dependent heat capacity data in combination with well-known thermodynamic relations, we evaluated the thermodynamic functions of Sm 2 Ge 2 O 7 and Eu 2 Ge 2 O 7 (enthalpy increment, entropy change, and reduced Gibbs energy). The results are presented in Table 2 .
RESULTS AND DISCUSSION
The present C p data for the samarium and europium germanates cannot be compared to other results because no such data are available in the literature. At the same time, the values obtained for the two germanates differ not very much (Fig. 2) . The specific heat values calculated using the Neumann-Kopp equation [11] (3) where is the specific heat of a mixed oxide compound, is the specific heat of the ith constituent binary oxide, and m i is the mole fraction of the corresponding binary oxide, are 0.44 and 0.45 J/(g K) for Sm 2 
